Cellular stress can engage either or both of these pathways to cause apoptosis. DNA damage, heat shock, and other stressors induce expression of Fas-ligand (FasL) on several different cell types, and can sensitize cells to death by ligation of Fas. Dissection of the FasL promoter reveals a number of novel regulatory features consistent with such stress-induced expression. For example, both AP-1 and NF-κB are activated following DNA damage, and this activation is required for induction of FasL expression via binding of these transcription factors to their sites in the FasL promoter. In addition, the promoter appears to be regulated by c-Myc/Max heterodimers, suggesting a link to activation of this important proto-oncogene. We have identified a noncanonical Myc/Max binding site within the FasL promoter that appears to be responsible for this effect. We confirmed that this is indeed a Myc-responsive element by transplanting this site to the promoter for ornithine decarboxylase, replacing its canonical cMyc-binding sites. The chimeric promoter became much more responsive to c-Myc than even the original ODC promoter. Conversely, mutation of the c-Myc site in the FasL promoter destroys its responsiveness to c-Myc or to other activating signals. Therefore, c-Myc is likely to be an important component of FasL expression. When FasL is expressed, it engages Fas on either the same or a neighboring cell. This can include infiltrating inflammatory cells, and the FasL may serve to protect the tissue from inflammatory damage. Upon ligation of Fas, caspases are activated and the cell dies.
Cellular stress also induces mitochondrial outer membrane permeabilization. For example, activation of p53 induces the translocation of the pro-apoptotic Bcl-2 family protein Bax from the cytosol to the mitochondria, resulting in cytochrome c release, caspase activation, and death. A region of p53 required for this effect is distinct from known transactivation, DNA binding, or tetramerization domains. Intriguingly, it is possible that not all of the effects of p53 in inducing apoptosis require transcription.
In cells subjected to stress, cytochrome c is released suddenly following a variable time lag, and this release is complete within 5 minutes. Apoptotic events dependent upon caspase activation then occur on schedule. Although the release of cytochrome c appears to be coordinated throughout the cell, this does not appear to involve intermitochondrial communication, since decreasing the temperature (which greatly slows down phenomena such as the mitochondrial permeability transition) does not affect the 5-minute interval from first to last mitochondrion to release in a cell.
Although the release of cytochrome c should result in a disruption of the mitochondrial electron transport chain, this does not occur. Single cell analysis of mitochondrial change during cytochrome c release show only a transient loss of inner membrane potential, after which there is a compensation such that the reduced levels of cytochrome c are at least temporarily sufficient for maintenance of electron transport and ATP generation. Upon caspase activation, mitochondrial function is lost.
Stress can also prevent cell death. Cells under stress produce high levels of Hsp70, which protects cells and leaves them resistant to subsequent stress. One effect of Hsp70 is to make cells resistant to apoptosis, and one way that this occurs is downstream of the mitochondria. Cytochrome c acts to trigger the oligomerization of Apaf-1, a molecule that then binds procaspase-9 and activates it. This in turn activates other caspases and kills the cells. Hsp70 prevents the recruitment of procaspase-9 to the "apoptosome" thus preventing caspase activation. 
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